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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG) 


Editor’s Comments 


J.B. Jenkins, W5EU, SK 

A few days ago, Jay Miller (KK5IM) sent us this sad 
information about J.B.’s passing; he was a friend and 
mentor to all of us and he will be missed. Jay will have 
more about J.B.’s career in a future issue. . 

“J.B. Jenkins, W5EU, of Ovilla, Texas passed away coal 
September 17 after... a long illness. J. B.’s extensive 
ham career began over 70 years ago in High School. He was a long-time employee 
of the Collins Radio Company and a collector and builder of many, many vintage 
prewar Collins transmitters and receivers of all types. While he did not hold an 
electrical engineering degree, he was one of most brilliant men I ever knew. There 
was not a thing about radio that J.B. didn’t know or couldn’t explain. 

“Many of you knew him by his contributions to Electric Radio magazine and 
various collector groups. He was an extremely proficient CW operator and 
remained at the top of the DXCC Honor Roll having worked almost every country 
in the world on most every band. 

“For nearly 30 years J.B. was my mentor and close friend. He was the primary 
inspiration for my books and articles about Collins Radios and one of three men 
whose generosity and guidance greatly influenced my resurrected ham radio career. 
I shall miss him deeply. 

“But more importantly, J.B. was a man of unshakable Christian faith. ...His 
widow Margaret (also a long-time ham) shared this faith with him for over 50 years. 
Knowing him as I did for so long, his faith bolstered mine on many occasions. 

“The family thanks everyone for their prayers and condolences and asks that you 
make any memorials to the charity of your choice. They have also asked not to be 
contacted until after a suitable period of mourning and respect.” 
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Co ver: The | HBR-16 homebrew receiver, first described in QST during 
1957, still |has a large following 60 years later and working examples, or 
their parts, are still i in great demand. See Lee Craner’s story on page 36! 


A 1922 Trans-Atlantic Story 


By John Dilks, K2TQN 
oldradio@comcast.net 

All Photos from the Risley Family, 
Except as Noted 


at did it take to .cross/the 

Atlantic in 1922? The ARRL 

decided to have a test and see who and 

how many hams had stations capable of 
crossing the Atlantic. 

From QST, “The tests covered a 20- 
day period from Dec. 12th to Dec. 31st, 
1922, inclusive, which was divided into 
two equal sections, the transmission each 
night occurring from midnight to 0600 


G.M.T. During the first ten nights 


Cass Risley, shown here, operated his 
wireless station 3BGT in 1920. 
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American and Canadian amateurs 
transmitted while European amateurs 
listened. The first two and half hours of 
operating period of each of these nights 
was given over to “free-for-all” 
transmission by each inspection District 
in the United States and Canada, in 15- 
minute sections, the schedule rotating 
each night. In the remaining three and a 
half hours of each of these nights, the 324 
American stations which had qualified in 
the Preliminary Tests and won special 
identifying code letters transmitted for 
15-minute periods in groups of from 22 
to 25 each. ... [The reports showed] that 
a total of 315 different United States and 
Canadian amateurs were heard across the 
Atlantic!” See February 1923 QST, page 
8. 

A southern NJ station, Cass Risley, 
then 3BGT, was one of those stations 
heard. Seven times total, in England, 
France and Switzerland. These 
confirmation reports were sent by 
commercial wireless to the ARRL and 
the results were printed in the February 
1923 QST and many other wireless 
magazines of the time. 

The 3BDT Receiving Set and Station 

His receiver was the popular John 
Reinartz tuner followed by a 1-tube 
detector and a 5-stage audio amplifier. 
This drove two pairs of earphones. 

Under the operating table is his power 
supply. It consists of a huge lead-acid 
battery, made by Titan. This most likely 
was used for filaments and to run motor 
generators for the high voltages needed. 
On the right side of the table is his 
Manhattan Electric Supply antenna 
switch. 
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On top of the table on the right is his 
early microphone, so it is assumed he was 
experimenting with voice transmissions 
around this time. 

His eye-shade visor is hanging on the 
light above. On the wall behind this light 
is his QSL card collection which is 
impressive for the time. Note his prized 
“LAW” card front and center. 

In a press interview, as printed in the 
Sunday Gazette, The Atlantic City Press 
February 11,1923, Cass Risley said: 

“I have been interested in wireless for 
10 or 12 years, beginning with a crystal 
detector set. At first I was only able to 
hear a few ships and my transmitting 


apparatus would carry only abouta block. 
There is a wide difference between my 


The original photo caption for this print reads: “3BGT Now W2BGT as it was in 1921- 


apparatus then and now. 

“The transmitting set I used during the 
recent oceanic tests is made of four five- 
watt, bulbs. These are fed by a 500-volt 
direct current motor generator. The set is 
tuned to transmit on a 200-meter wave 
length. I have been heard as far east as 
England, France and Switzerland; as far 
north as the Porcupine gold mining area 
in northern Ontario, Canada: as far west 
as Albany, Oregon, 60 miles from the 
Pacific Ocean, and as far south as Colon, 
Panama. 

“My aerial is of the inverted L type, 
consisting of 12 wires stretched between 
two spreaders of wood, each of which is 
20 feet long. One terminal of this aerial 


is supported by a mast 72 feet above the 
EEE : 7 


22, One of the first to be heard across the Atlantic, Cass Risley Operator” 
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ground; the other end 
being supported by the 
, a eee peak of the house, 38 
ee... | a eee © a feet high. Each aerial 

aS —— Z wire is carried by a 
three inch Insulator. 
Ground connection is 


ing 


\ 


the city water pipes, 
also six copper wires 
buried six inches in the 
ground, and a large 
piece of sheet iron 
buried six feet 
underground. 

“The Wireless mast 
is of all metal Tubing. 
The iron pipe is four 
inches in diameter at 
the bottom, with a 
diameter at the middle 
of three and one-half 
inches, anda top width 
of three inches. This 
mast extends into the 
ground four feet. The 
height of the mast 
above ground is 72 


Cass shows off his 20-foot antenna spreaders. ee et Bh te” a ~ 
by nine guy wires. 


y 


en ania anaes women mail 7 


ROGIO.. Sccserressese UP inelietisaunis BIGEW RD, Hee een ST ra ae 193 

Pse. QSLL? Tnx es 73 

OM. A. RR. L. 

FE CMUOT IS ass oncnasevvanaeessaystusasocnnsatenreacatboasuanssacege eh OM EAL: aie 
C. S. Risley, 3 N. Sumner Avenue, Atlantic City, N. J., U. S. A. 
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Cass Risley’s Life Style 
His grandson, John Risley, told Ms 
me, “Outside of family and business ou ae be _ 
his interest was radio. He spent all of a 


his available time experimenting with 
radio, He was financially able to buy 


the best components at the time and 
would frequently go into work late, 
as he would stay up to the wee hours 
experimenting and DXing. 

He loved his hobby so much that 
he had it on his license plate, proudly 
displayed on his Rolls-Royce. It is 
ironic that he died in 1973 because 
his plate read “73s.” 


I was fortunate to have known Cass a regular guy. One would not suspect, 
Risley as a teen. He was a friend of my when meeting him, he came from a rich 
_ father and father in law when they were _ family. 
young, all three active in the local ham He was well known in the 1950s as a 
club. I met him at a ham club meeting _ big DXer, operating mostly on 20 meters 
around 1956 and enjoyed hearing from __ from his home. 
him about his accomplishments. He was 


Cass, then W2BGT, is operating his 20 meter station in 1955. 
ER 
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The Barlow-Wadley XCR-30, Part 2 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


The Wadley Loop Examined 

How can you build an (analog) 
oscillator that runs from 45.5 to 75.5 
MHz and make it stable enough for AM 
reception, not to mention SSB and CW? 
This is where Trevor Wadley earned his 
money, so to speak. He figured out how 
to do this using a just single crystal 
oscillator and two fixed-frequency band- 
pass filters, in figure 12. (The first of 
these filters is the 45 MHz first IF.) 

His idea comes down to this: If you 
mix the HFO against two signals, the 
frequency difference between the two 
heterodynes is independent of any 


frequency shift in the HFO. This is the 
basis of “drift cancelling”. (I have 
examples below that illustrate exactly how 
it works.) 

The first of these two signals is the 
received signal at the 45 MHz first IF, 
and the second (reference) signal is 
derived from the crystal oscillator. This 
is implemented by using a 1 MHz crystal 
that drives a harmonic generator, 
producing harmonics at 1, 2, 3... up to 
about 33 MHz, with higher harmonics 
being eliminated with a low-pass filter. 

The above crystal harmonics (think of 
them as “reference” signals) are mixed 
with the HFO. The output from this 
mixer is applied to a bandpass filter 
centered at 42.5 MHz and having a 
bandwidth of about 300 kHz. For any 
_ setting of the HFO, one 


42,5 MHz HARMONIC AMP 


45 MHz [.F AMR 


(and only one) of the 
harmonics mixing with 
the HFO, will produce 
a signal within the 
bandpass of the 42.5 
MHz  filtéges For 
d8 example, when the 
HFO is See ta 92.9 
MHz, the 10 MHz 


4 MHz 44 hy 4B 4545 SO MNT 


FIG. 2. 


&2 AdS 
FtG.1. 


Figure 12, Band-Pass Filter Plots for the XCR-30 42.5 MHz 
Reference and 45 MHz First-IF Filters: Note that the 300 kHz 
and 1.3 MHz bandwidths are at the 6 dB points of the filters. 
The shape of the 45 MHz band-pass illustrates how an 
extremely strong signal outside its specified range could get 
past this filter and generate spurious responses. Such leakage 
is less likely in the reference filter because the crystal harmonics 
are all about the same amplitude, and because of its narrower 


band-pass. 
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harmonic will mix with 
the HFO to give output 
at 52.5. 67S 
MHz. This 42.5 MHz 
output, when mixed 
with the 45 MHz IF 
output, down-converts 
the signal to the 3 to 2 
MHz range. 
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Figure 13: This diagram shows numerical examples of how the mixer outputs combine 
to produce output for the “back-end” of the receiver and illustrates how “drift- 
cancellation” works. 
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To summarize, the Wadley-Loop 
requires three mixers and two fixed 
frequency band-pass filters. One mixer 
for the HFO and the received signal. The 


second, for mixing the HFO and the . 


crystal oscillator harmonics. The third, 
for mixing the outputs of the first two 
mixers. One band-pass filter for the 
received signal IF, the second band-pass 
filter for the crystal-derived reference 
signal. This is the essence of the Wadley 
loop. 

The top section of the loop examples 
diagram (Figure 13) shows the basic 
operation of the Wadley-Loop, assuming 
the receiver is tuned to a signal at 7.2 
MHz. For this received frequency, the 
HFO will be tuned to 52.5 MHz so the 
output of mixer 2 is 52.5 + 7.2) = 45.3 
MHz. This is within the band-pass of the 
first IF, so the 45.3 MHz signal appears 
at the input of mixer 3. Meanwhile, in 
the first mixer, the 52.5 MHz HFO is 
also mixed with the 10 MHz harmonic of 
the crystal oscillator, producing 52.5 — 
10 = 42.5 MHz output. This output is 
within the band-pass of the filter and 
appears at the input of mixer 3. The 


output of mixer 3 is at 45.3 — 42.5 = 2.8 
MHz, which is passed to the back-end of 
the receiver. 

The middle section of figure 12 shows 
what happens if the HFO moves up 100 
kHz, from 52.5 to 52.6 MHz. The output 
of mixer 2 is now at 52.6 — 7.2 = 45.4 
MHzand the output of mixer 1 is now at 
52.6 — 10 = 42.6 MHz. The output from 
mixer 3 is now at 45.4 — 42.6 = 2.8 MHz, 
the same frequency it was on before the 
100 kHz change in the HFO frequency. 
This is “drift cancelling” in action. 

The above 100 kHz change could be 
due to drift or due to the user adjusting 
the MHz-Set control on the receiver. As 
long as the tweaking of the MHz-Set 
thumbwheel does not the move frequency 
too far, the signal will be received — if it 
is moved too far, the output of mixer 1 
will fall outside the band-pass of the 42.5 
MHz filter and the signal will be lost. In 
practice, the knob can be adjusted over 
quite a range — the effect on the received 
signal is the same as what you hear when 
peaking up the antenna trimmer on a 
The HFO 


frequency is changing quite a lot, but you 


conventional receiver. 


Fs —Frequency of signal 


M1 - Output of first mixer 
M2 — output of second mixer 
M3 — output of third mixer 


M1 = FHro—Fr 
M2 = FHFo—Fs 
M3 = M1—M2 


(Furo — Fr) — (Faro —Fs) 
Furo — Fr—Furo + Fs 

—Fr+Fs 

Fs—Fr 


Furo — Frequency of High Frequency oscillator 


Fr —Frequency of crystal reference signal 


Furo cancels, removing it from the output of mixer 3 
thus the output is independent of the High 
Frequency Oscillator frequency 


peed 


Figure 14: For those who appreciate a more mathematical approach to the operation 
of the Wadley-Loop, this sequence shows an algebraic view of “drift cancellation.” 
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don’t hear any change 
in the received signal 
frequency, even if it is 
an SSB or CW signal. 

The bottom section 
shows what happens if 
you change the MHz 
thumbwheel on the 
XCR=30"trom 7 ‘to 8 
MHz without touching 
anything else. The 
HFO is now 1 MHz 
higher, at 53.5 MHz, 
and the output of the 
second mixer is now 
53.5-—7.2 = 46.3 MHz, 
which is outside the 

band-pass of the first 

IF so no signal reaches the third mixer. 
The 10 MHz harmonic of the crystal 
oscillator mixes with the 53.5 MHz HFO 
to produce output at 43.5 MHz, which is 
also outside the band-pass of its filter, so 
again, no signal reaches the third mixer. 
Therefore the signal at 7.2 MHz produces 
no output to the back-end. But note that 
now the 11 MHz crystal harmonic 
produces output at 53.5 — 11 = 42.5 
MHz, and this output is passed to mixer 
3. Also note that ifa signal were to appear 
on 8.2 MHz it would produce output at 
2.8 MHz, which can be seen by referring 
to the numbers in parenthesis on the 
diagram. Re-peaking the preselector 
control would increase the 8.2 MHz 
strength a bit. 

In general, the HFO is tuned to 45.5 
MHz higher than the MHz-Set setting. 
Also, it is only the crystal harmonic that 
is 3 MHz higher than the MHz-Set setting 
that will pass through the reference filter. 
In the above example, for 7 MHz the 
local oscillator is at 7 + 45.5 = 52.5 MHz 
and the 7 + 3 = 10 MHz harmonic will be 
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Figure 15: Here is a pair of very early Wadley-Loop type 
receivers. The light area in the upper center of the panel 
appears to be a loudspeaker. 


in the 52.5 — 10 = 42.5 MHz bandpass. 
One Final Example 

For 21.350 MHz, the HF is at 21 + 
45.5 = 66.5 MHz and the crystal 
harmonic that passes through the 
reference filter is the one at 24 MHz 
because 66.5 — 24 = 42.5 MHz. The 
reader might wish to verify that the output 
of third mixer will be a signal at 2.650 
MHz. 

It is important to note that in the 
above examples, in order to keep the 
arithmetic simple I assumed that the 
MHz-Set setting was at exactly at 52.5 
MHz, or 53.5 MHz, and so on. But in 
fact, the frequency can and will vary by a 
fair amount, with the user unaware of 
any variation. All the user does is to peak 
up the signal (or noise) with the MHz- 
Set control, letting the HFO frequency 
fall where it will, somewhere not far from 
SWE swale sono) Wile Vanes 

I mentioned above that crystal 
harmonics above 33 MHzare eliminated 
using a low-pass filter. If not eliminated, 
these higher harmonics can generate 
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[Action  ~~————_—C|: HO Frequency Change (kHz 
2 to 3 kHz 

~4 kHz 

~ 15 kHz 

~ 3 kHz 

° 

chang 

~ 21 kHz over 2 hours, after warmup 


Table 1: Here is a summary of the results obtained by listening on my K3 to the HFO 
in the XCR-30. The XCR-30 was tuned to 7 MHz, putting the HFO at about 52.5 MHz. 


spurious signals by mixing with the HFO, 
and the harmonics at or around the first 
IF and reference filter frequencies (45 
and 42.5 MHz) get into those filters and 
cause further mischief. I have the low- 
pass filter below. 

Another assumption in the above 
discussion is that the 45 and 42.5 MHz 
bandpass filters are perfect, which, of 
course, they are not. Their ultimate 
attenuation is not infinite and their shape 
factors are greater than one. The most 
obvious (although seldom heard) result 
of this is that a very strong signal on one 
band can be heard on an adjacent band. 
In the third example above, if the 7.2 
MHz signal is strong enough it might be 
heard at the 8.2 MHz (or 6.2) MHz 
setting. 

I did a couple of tests to check on how 
my XCR-30 behaved in this regard. For 
the first test, I set up the receiver on 7.2 
MHz. I used a URM-26 signal generator 
connected to a short length of wire to 
serve as an antenna and positioned it 
several feet from the receiver. I adjusted 
the attenuator on the URM-26 to produce 
a signal that was just above the noise on 
the receiver — about 2 microvolts. I then 
changed the band to 8 —- 9 MHz, peaked 
the Antenna Trim control on the 8.2 
MHz noise and found that I had to 
increase URM-26 (7.2 MHz) output to 
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about 30,000 microvolts to generate an 
audible signal in the XCR-30. 

For the second test I tuned to a local 
broadcast station that runs 5,000 watts 
on 1430 kHz and is located across the 
valley about two miles from my QTH. 
Their antennas are visible from my front 
yard and their signal is extremely strong. 
I set up the XCR-30 on that frequency 
and then moved up to the next band. The 
station is essentially inaudible when the 
receiver tuned 1 MHz higher in frequency 
to 2430 kHz and the Antenna Trim 
control is re-peaked for that frequency. I 
found that I could hear the carrier just a 
little below the noise level, but if I tuned 
off a bit and came back I couldn’t find it 
again. I have assigned the XCR-30 a 
grade of A+ for these tests! 

I became curious about just how much 
the HFO would actually vary during 
normal operation of the XCR-30 by 
raising/lowering the whip antenna, 
adjusting the Antenna Trim control, 
switching modes, changing the volume, 
touching the receiver panel or the 
antenna, etc., all of which might all affect 
the HFO frequency. I investigated these 
effects by listening to the HFO using my 
Elecraft K3 that covers six meters. Setting 
the XCR-30 to its 7 MHz range puts its 
HFO in the neighborhood of 52 MHz (7 
+ 45.5 = 52.5). To test for the effect of 
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hand capacitance I tuned the K3 to zero- 
beat the HFO and then touched the 
front panel of the set. Touching the 
receiver shifted the HFO by a little more 
than 2: kHz. Some of the other things I 
tried, with the results, are listed in table 
li, 

One effect that surprised me was that a 
strong received signal will pull (i.e., 
modulate) the HFO slightly — I can 
actually copy strong CW signals by 
listening on the K3 to the HFO being 
pulled by CW stations. It sounds like 
something you might have heard in the 
twenties, and a few minutes of listening 
to CW this way is enough to lasta lifetime. 

One More Observation on the HFO 
_ .Left alone, with no one near it, the 
HFO continues to drift slowly downward 
in frequency with constant jitter 
accompanying the drift, all of which is 
transparent to the user — and a good 
thing because it sounds pretty ragged. 
For this test I let the receiver warm up for 
about half-an-hour and then monitored 
the HFO without touching anything. 

It occurred to me that after I had done 
all of these tests on the instability of the 
HFO, I had never checked the overall 
stability of the receiver and realized that 
this was because I had not noticed any 
drift while listening to it. 

I did my first round of stability testing 
by setting up a crystal oscillator as a 
signal source, then turning on the XCR- 
30, tuning to the crystal oscillator signal 
and immediately zero- beating it. I found 
that after about 30 minutes it was still 
essentially at zero-beat and any drift 
seemed to be under 100 Hz. Repeating 
the test several times gave similar results. 
I didn’t let the tests run for too long 
because I didn’t want to run down those 
five year old batteries! The two most 


significant sources of drift in the XCR- 
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30 are the interpolation oscillator and 
the BFO; this result indicates that both 
are very stable indeed. 

The drift seemed low enough that I 
wanted to confirm it with another test. | 
used an approach based on a received 
signal from CHU. (I chose the 3330 kHz 
transmission.) I tuned in CHU the USB 
mode on my Elecraft K3, where the K3 
display resolution can be set to one Hz. 
From a cold start, I then tuned to CHU 
on the XCR-30 (also using USB mode) 
and adjusted its tuning to be zero beat 
with the K3. Note that this does not 
involve zero beating the CHU carrier. 
Instead, you listen for the beats between 
the CHU “beeps” on the two receivers — 
a difference of only one or two Hz is 
plainly audible. This is the same 
dissonance effect you hear when tuning a 
guitar or when you listen to an out-of- 
tune piano key. After half-an-hour, | 
tuned the K3 to re-zero it with the XCR- 
30; the drift can then be read directly 
from the K3 readout — on my first run the 
display changed from 3.330.000 to 
3.330.045 MHz, thus showing the drift 
to be 45 Hz. I repeated this test a number 
of times with the drift consistently falling 
below 100 Hz. ! 

Incidentally, one reason for my 
choosing CHU for this test is that it 
transmits a carrier with an upper sideband 
only — no lower sideband is transmitted. 
This makes it easier to get the two receivers 
tuned correctly by eliminating beats that 
would otherwise be produced from the 
lower sideband. 

[only resorted to this approach because 
drift in the XCR-30 is so small. If you are 
trying to measure receiver drift spanning 
several kHz there is no need to go to this 
extreme! 

Note that the Wadley-Loop is analog — 


it does not use automatic frequency 
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control, no phase-locked loops, no digital 
anything. As you change the MHz-Set 
control it sounds as though the HFO 1s 
jumping in 1 MHz increments, but it is 


not — the HFO is varying smoothly. It is’ 


the analog band-pass reference filter that 
creates the effect of the receiver seeming 
to jump in 1-MHz increments. 
One Final Point on the Wadley-Loop 

The circuit does not cancel drift in 
received signals or drift in the crystal 
reference signal, but if the crystal signal 
is stable (easy enough to achieve) the 
overall stability of the receiver is then 
limited only by the stability of the 
interpolation and beat frequency 
oscillators. As I indicated above, the 
stability of the interpolation oscillator is 
excellent. The “drift cancelling Wadley- 
Loop” would be more accurately 
described as the “High Frequency 
Oscillator drift-cancelling Wadley- 
Loop.” 

Receiver Architecture 

Using a first intermediate frequency 
that lies above the upper frequency limit 
of a receiver has a couple of advantages — 
the problem of images is eliminated, and 
“backwards” tuning on some bands is 
eliminated because the mixer outputs are 
all subtractive, as can be seen in my 
earlier examples. Also, for the XCR-30, 
the HFO frequency range has a ratio of 
7505\45.5. =+1°75cavless ethan vas 2-toel 
ratio, while the receiver's tuning range 
has a 31\0.5, or 62-to-1 ratio. An analog 
oscillator that tunes continuously 
(eliminating the need for band switching) 
over a frequency range of 2-to-1 is easy 
to achieve, but impossible over a 60-to-1 
range. Of course, there are trade-offs. A 
disadvantage of the high first IF is its 
wide bandwidth. In the XCR-30, its 
greater than 1 MHz bandwidth does not 
give it a very good roofing filter. And 
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having three mixers before the high 
selectivity IF filters is another problem, 
but the XCR-30 was not intended for 
contest operating. 

Selecting the optimum frequency for 
the first IF presents an interesting 
engineering trade-off. As you move to a 
lower first IF frequency (but staying above 
the upper frequency limit of the receiver), 
the design for the low-pass filter at the 
output of the harmonic generator 
becomes more difficult. For example, the 
RA-17 uses 37.5 MHz for the first IF, so 
the low-pass filter must pass 33 MHz but 
sharply attenuate harmonics starting at 
36 MHz. This required a complex filter 
and plenty of shielding. I suspect that 
Wadley’s use of the higher frequency 
first IF (45 MHz) for the XCR-30 was in 
part due to this consideration. 

The band-pass for the first IF has to be 
a bit wider than 1 MHz because it has to 
pass signals over a 1 MHz range, while 
the bandpass for the crystal reference 
filter can be narrower. As the reference 
filter band-pass is made narrower the 
adjustment of the MHz-Set control 
becomes more difficult. If the band-pass 
is too wide, more than one of the reference 
crystal harmonics can get through the 
filter. In the XCR-30, the 300 kHz 
bandwidth of the filter is a compromise 
between these competing factors. 

Hardware 

The XCR-30 really is portable, at least 
by 1970’s standards. It measures about 9 
x 12 x 4 inches and weighs about 14 
pounds, so you could carry it to the 
beach, but you wouldn’t want to take it 
rock climbing. The receiver is about the 
same size as a Command transmitter. 

Most of the receiver’s weight is due to 
its sheet-metal cabinet and rear cover. 
The front panel is a metal casting, as is 


the carry handle. The sides and rear are 
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A single large circuit board 
contains essentially all of the 
circuitry. A second board is 
used for the 1 MHz crystal 
oscillator and the harmonic 
generator and filter. The 
boards are high quality 
fiberglass-epoxy types with the 
trace side being solder- 
masked. The main board is 
attached to the cabinet using 
about a dozen machine screws 
with lock washers. Nothing 
snaps together, and the only 


Figure 16: This cast aluminum chassis for an RA-17 sheet metal screws in the 
illustrates the extraordinary lengths the engineers receiver are those used for 
went to for shielding in the receiver. Contrast this with attaching the rubber feet. 


_ the single board construction and consequent lack of 


any shielding in the XCR-30. 

covered with black leatherette. The rear 
cover is held in place with a couple 
machine screws. The battery holder (for 
six D cells) is attached to the rear panel. 


The carrying handle holds a hinged 
display showing ranges of the shortwave 


broadcast and ham bands, behind which 


there are sheets for use in logging stations. 


The MHz-Set and kHz-Set 
variable capacitors have two 
split-gear drives each. The first drive is a 
reduction type for the capacitor plates. 
The second is at the opposite end of the 
variable, and steps-up the rotation for 
the frequency display drums. Using the 
step-down and step-up drives gives the 
user the impression that the displays are 
driven directly by the thumb wheels while 


Figure 17, Close-Up of the Small 1 MHz Crystal Oscillator/Harmonic Generator 
Board: The user manual explains how to adjust it to exactly 1 MHz, but does not 
indicate that the receiver must be removed from the case (not a simple job) to make 


the adjustment! 


Electric Radio #341 October 2017 18 


ry 


SS as 


allowing the rotor plates to be geared 
down. This approach is a good example 
of ingenious mechanical engineering. | 
have not noticed any backlash on CW or 
SSB signals, so the drives work well and 
the tuning does have a nice feel. The dial 
scales are printed on clear plastic that is 
attached to the drums, a better approach 
than painting the scales directly on the 
drums. 

The XCR-30 Mark IJ uses 13 bipolar 
transistors, 9 diodes and one IC for the 
audio. In addition there is one Zener 
diode, and a protective diode in the 
external power input. The original XCR- 
30 model uses 5 additional transistors for 
the audio: in-place; of the 1Co-Dhe 13 
transistors are identical and used in all of 
the RF, IF, and BFO circuits. The diodes 
are used in the three balanced mixers, 
product detector and AM detector. The 
transistors are type BF255, which are 
silicon’ NPN “devicess “Ay ditterent 
transistor, type BF125, is used for the 
crystal oscillator. Current equipment 
contains rather more transistors than the 


XCR-30.; The Apple iphone.7, for 
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Figure 18, The Back-Side of the XCR-30 Circuit Board: 
This is my brother’s XCR-30, removed from the case. The 
small circuit board with the 1 MHz crystal oscillator is just 
visible in the upper left. The standoffs are not part of the 
receiver — David added them to simplify working on it. 


example, has a chip with 
3.3 Billion transistors. 
The RA-17/RA-71 
The British RA-17 was 
tive)’ finse 
commercial production to 
use the Wadley-Loop; 


within a few years Racal 


receiver in 


was making them in the 
US as the model RA-71. 
QST reviewed the RA-17 
in 1958 and the RA-71 in 
1965 (Reference 3.) In the 
1958 article they disclosed 
that their review was in 


Ta 


response to a reader’s 
question about the set, 
which the ARRL staff had 
never heard of! The review was written 
based on the literature supplied by the 
company in response to an ARRL inquiry 
— the reviewers did not have the receiver 
to actually try out. Seven years later they 
got their hands on an RA-71 and wrote 
another review. 

This is how the stability of the first 
oscillator is described in the RA-17L 
manual: 

“Frequency drift of VFO-1 within the 
limits of the 37.5 Mc/s filter, does not affect 
the frequency stability of the receiver. A 
change in this oscillator frequency will alter 
the first if. to the same extent and in the 
same sense as the nominal 37.5 Me/s signal 
from M4. Therefore the difference in 
frequency from M2 remains constant.” 

I once owned an RA-6117 (an updated 
RA-17), which I got at the 1988 Rochester 
Hamfest for $65.00 with a tag indicating 
that it did not work. I found that it did 
actually work quite well, but it was 
flooded in 2006 and I let it go when we 
moved to smaller (and higher) quarters. 
As commercial/military sets these Racal 


receivers were built to far higher standards 
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(and prices) than the 
XCR-30. 

The RA-17 got 
work as a movie extra, 
appearing in several of 
the early James Bond 
movies. My favorite 
appearance was in 
Goldfinger, in the 
scene where the giant 
laser is about to cut 
James Bond in half. 
Theta sirise jare 
present, but easy to 
miss as the laser stole 
the scene. To ‘my 
knowledge, the XCR- 
-30 never got any 
movie work. 

Other Wadley Loop 
Receivers 

As I mentioned in 
part ljrthere*are a 
number of receivers 
that used the Wadley- 
Loop, including the 
Radio Shack DX-300/ 
302, Drake SSR-1, 
Standard C-6500, 
Century-21 (not the 
Ten-Tec), Yaesu 
FRG-7 (and its Sears 


counterpart), the AN/ 
WRR-2 / AN/FRR-59, and more. An 


Internet search will turn up photographs 
and details on these receivers, and will 
lead you to yet more sets using the Wadley 
Loop. 

Except for the AN/WRR-2, these 
receivers are similar, using a l MHz 
reference oscillator, thus covering the 
MEF/HF range in 30 bands, each 1 MHz 
wide. The SRR-1, C-6500, and Century- 
21 are all of Japanese manufacture, very 


similar and no doubt all made in the 
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Figure 19, National’s Massive Dual Wadley-Loop AN/FRR- 
59 Receiver: In addition to the two loops, it contains 61 tubes, 
at least one cooling fan, and weighs about 250 pounds. At a 
recent hamfest I watched three strong guys in the back of a 
pickup truck struggle to upright one of these receivers. 


same factory. I have an SSR-1, which 
performed well enough until it was 
flooded in 2006. It now sits in my “work- 
on-it-someday” queue. I have also owned 
several of the Radio Shack sets, which 
also worked well enough, but each had 
some problems that I never addressed. I 
still own an FRG-7 and have found it to 
bea delight to use. It is very sensitive, has 
good audio, and has a nice look to it. It is 
another one of the “cult classic” sets. lam 


also a member of that cult and can’t 
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explain exactly why, except perhaps that 
it has the right mix of the features | 
mentioned above. Its selectivity is not 


ereat for SSB/CW but is fine for casual 


listening — the way you would use it 


today. 

The AN/WRR-2 / AN/FRR-59 is a 
different story. It is a National set from 
the early 1960s, a behemoth weighing 
250 pounds, employing 61 tubes, and is 
the only receiver I am aware of that 
comes with a built-in cooling fan. It 
covers 2-32 MHz in four bands and has 
not one, but two Wadley Loops. The first 
loop uses a 100 kHz (rather than 1 MHz) 
reference frequency, thus doing its job in 
100 kHz rather than 1 MHz increments. 
lite “second “Woop. stabilizes ete 
interpolation oscillator (equivalent to the 
3.456 — 2.456 MHz oscillator in the 
XCR-30). The receiver tunes in 0.5 kHz 
increments, where its stability spec is 1 
part in ten million-per-day (1 cycle at 10 
MHz). Continuous tuning is possible by 
defeating the second loop circuity, but 
this degrades the stability spec to 150 
PPM-per-day. Details on the loop 
circuitry (referred to as “Frequency-drift 
Cancellation”) are in section 4 of the 
manual, which is available from BAMA 
(in the military section, listed as “wrr2a”). 
Everything about this receiver is 
astonishing, and from study of the manual 
I know that I would love to visit someone’s 
shack to see one in operation, but would 
never want one in mine, even if the 
receiver does have two Wadley-Loops. 

Users familiar with only the consumer- 
grade Wadley-Loop receivers might be 
inclined to dismiss the circuit as a way to 
build cheap receivers with good 
performance, but that was not Wadley’s 
intention at all, as evidenced by his earliest 
prototype receivers, and by the Racal and 


National (and other) high-performance 
1%6 Electric Radio #341 


commercial and military receivers. 
Trevor Lloyd Wadley 

The only reason that any of us have 
ever heard of Wadley is because of his 
decision to design and manufacture the 
XCR-30. It is interesting that none of the 
QST or Ham Radio articles on the Racal 
or the XCR-30 made any mention of Dr. | 
Wadley, or used term “Wadley-Loop.” 
Early-on, his circuit was sometimes 
referred to as the “Wadley Triple Mix 
system.” 

Wadley was born in South Africa and 
served in WWII, where he was involved 
with South African radar. In the late 
forties, while working for the South 
African Council for Scientific and 
Industrial Research, he developed a 
revolutionary “Ionospheric Recorder,” 
today referred to as an “Ionosonde,” a 
radar-like device for measuring the height 
of the ionosphere as a function of 
frequency. His transmitter/receiver 
scanned between 100 kHz and 20 MHz. 
The technique had been in use for almost 
25 years, but his version scanned this 
frequency range without band switching. 


Wadley took the idea he had used in 


Figure 20: Wadley’s Ionosonde circa 
1948. This equipment scanned from 100 
kHz to 20 MHz without the use of a band 
switch. The circuitry he used to achieve 
this led Wadley to develop his “Triple 
Mix” / Wadley-Loop system. 
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ware 


Figure 21: This is one of the earliest 
Wadley-Loop receivers. The front panel 
labels are not quite readable, except for 


the MHz and kHz tuning dials! 


the Ionospheric Recorder and adapted it 
for use in communications receivers (and 
transmitters and test equipment.) This 
receiver was a prototype for a receiver 
built in about 1952 under Wadley’s 
direction for the South African Postal 
The Postal Service was 
responsible for world-wide HF 
communications, and Wadley’s receiver 
(and related test and transmitting 
equipment) won high praise from that 
organization. The Postal Service used a 


Service. 


number of Wadley Receivers. 

Other prototypes were built for pos- 
sible manufacture in South Africa, and 
for evaluation by the South African Mili- 
tary. One of these very early sets was 
referred to as the “T.R.L. crystal-con- 
trolled receiver.” T.R.L. is the “Tele- 
communications Research Laboratories,” 
a part of the above-mentioned council. 

One of the early sets, “produced by a 
South African commercial firm,” was 
compared to “one of the very expensive 
American receivers” that was not 
identified by name but that was obviously 
a Collins 51J. The South Africans found 
the Wadley set to be superior in any 
number of ways. Of course, Collins would 
have disagreed! 

Later, Wadley, working with Racal in 
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Figure 22: A South African stamp 
celebrates the 25" anniversary of Trevor 
Wadley’s invention of the Tellurometer. 
The Tellurometer was his most significant 
invention, but don’t try telling that to 
hams and SWLs! 


England, developed the RA-17. This was 
the first Wadley-Loop receiver produced 
in production quantities and came on the 
market in 1957. One account indicates 
that Racal, at the time a tiny company, 
had been in talks with Collins to build 
51] receivers under license. It was when 
that arrangement did not work out that 
they took up with Wadley. 

Mary Wadley von Hershburg wrote a 
biography of her brother, titled “Trevor 
Lloyds. Wadley jaGenins Jota the 
Tellurometer.” (See reference 5.) The 
tellurometer is a device developed in the 
fifties by Wadley for use in surveying, 
which was another quantum leap in 
technology, and made obsolete only with 
the advent of GPS systems. In 1979 
Wadley and a Tellurometer appeared on 
a South African stamp commemorating 
the 25" anniversary of the invention of 
the device. 

Here are a few highlights, taken from 
her biography: Trevor Wadley was the 
youngest of ten children and an incurable 
tinkerer, always curious about how things 
worked. In college he almost never took 
any lecture notes because of his ability to 
retain everything without writing it down. 
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Figure 23, Wadley Family Photograph: Trevor, about 11 years old, is at the extreme 


right in short pants. He was number seven of ten children. Mary is in the front row, 


sitting next to her mother. 


Wadley never received financial benefit 
from his inventions because the patents 
were held by the organizations he worked 
for. He never cared much about this until 
late in life when a little extra money 
would have been helpful. Wadley received 
an honorary doctorate at the University 
of Cape Town in 1976. He died in 1981 
at 61 years of age. 

She offered the following speculation 
that the idea for the Wadley-Loop might 
have preceded the ionosonde. “Jt is possible 
that the Panoramic Adapter designed by 
Wadley (during the war] was a I to 30 
MHz instrument, rather than one that 
needed coil changing, and that the Wadley 
Loop was invented at this stage, since the 
principle was used in the Wadley ionosondes 
after the War.” 

Here she writes about how the XCR- 
30 came to be: “About this time [1960s], 
Wadley turned his attention to an earlier 


invention, the variable frequency controlled 
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HF radio receiver based on his RAI7 design. 
He set about producing a “normal portable 
radio” which subsequently became known 
as the Barlow-Wadley Radio, but of course 
at that stage it was solid state. Wadley 
himself approached Barlow 
Communications Ltd. in Pinetown, Natal, 
and requested that they manufacture it. He 
then travelled regularly to Pinetown from 
Warner Beach, usually by train, to supervise 
the production. ” 

The following quote is from a Trevor 
Wadley website that is, unfortunately, 
no longer supported (Reference 6.) It 
was written by David Larsen, who in 
1952 built one of the early prototype 
Wadley receivers: “In the mid-1960s Dr 
Wadley built the first prototype of the 
BARLOW WADLEY all transistor’ 
portable receiver. The first prototype was 
built whilst he was with RACAL-SMD in 
The final prototypes were 


completed at the Barlow Manufacturing 
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Pretoria.... 


* 


Figure 24: Mary Wadley attends a conference commemorating her brother’s invention 


of the Tellurometer. More photos (including many of Tellurometers) taken at this 
event are available at the Trevor Wadley Homepage in reference 5. 


Company in New Germany.”... in the 
early 1960s, the Barlow Group acquired 
S.M.D. Manufacturing Company... and 
moved both the staff and the plant to New 
Germany where it became known as the 
Barlow Manufacturing Company Ltd ...” 
Near the end of my work on this project 
I got an email from John Crabtree 
(KC@G) regarding the above website - 
that an archived copy of it is available 
(Reference 6A.) I had tried to find the 
archived site previously, without success. 
The site has a large amount of information 
and is worth a good long look. 

Soon after getting started on this project 
I began a search for patents associated 
with the Wadley-Loop as a way of seeing 
what Wadley himself had to say about his 
invention. It turned out that patents had 
been issued only in South Africa. I 


managed to track down the patent 
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numbers, titles, and the dates but the 
patents were not available electronically. 
I did find that they were available in 
paper form at the patent office in South 
Africa, .where;sif you: were xin» the 
neighborhood, you could stop by to take 
a look at them. Wadley had several 
patents, one or two dealing with the 
Wadley-Loop — the available information 
is not clear on this point. 

One of the patents, /mprovements in 
Devices for Frequency Selection, was issued 
on July 9, 1951. It was owned by his 
employer at the time — The South African 
Council for Scientific and Industrial 
Research, with Trevor Lloyd Wadley 
listed as the inventor. South African 
Patents have a duration of 20 years and 
cannot be renewed. This patent expired 
in 1971; its expiration probably 


influenced the timing of the appearance 
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of the XCR-30 just two years later, and 
the subsequent flood of Japanese Wadley- 
Loop receivers. 

You never know where an investigation 


might lead you, and looking for the 


patents led me in an unanticipated 
direction. Having failed to find the patent 
text, I contacted the president of the 
Antique Wireless Association of Southern 
Africa, Jacques Scholtz (ZS6JPS.) It 
turned out that the AWA SA did not have 
a copy of the patent, but Jacques put me 
in touch with Richard Dismore 
(F42WCD/ZS6TE), a past president and 
currently the historian of the group, who 
is knowledgeable about Wadley and who 
pointed me toward a paper that Wadley 
had written, Variable Frequency Crystal 
Controlled Receivers and Generators, that 
appeared in The Transactions of the 
South Africa Institute of Electrical 
Engineers, (Reference 4.) 

This paper, because it is not written in 
stilted “patent language,” is better than 
the actual patent as a window into 
Wadley’s approach to improved stability 
in receivers (and transmitters.) He 
explains the need for better stability, 
discusses alternate approaches to the 
problem, and starting from the simplest 
application using his basic idea, builds- 
up up to complete receivers. He has 
detailed sections on design considerations 
for the bandpass filters and the harmonic 
generator, which are the key components 
for making his scheme work. 

One important requirement for his 
scheme that Wadley points out is that the 
harmonic generator circuitry must 
produce harmonics of approximately 
constant amplitude, because it drives a 
mixer that requires constant signal levels 
if it is to work correctly over its wide 
frequency range. He then describes in 


detail how to design such a harmonic 
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generator. He explains the reasons for 
using the high first IF, the advantages of 
having the first IF above the crystal- 
harmonic IF, and why the 3 to 2 MHz 
range is optimal for the variable IF. The 
paper had been presented a year before it 
was published in the Transactions, and 
as a result, there is a discussion section at 
the end of the paper where several 
members offered comments (some quite 
lengthy) on Wadley’s paper, which shed 
light on how Wadley’s earliest receivers 
were employed in South Africa and much 
more. These comments constitute a don t- 
miss part of the paper. 

Richard Dismore wrote three articles 
appearing in the AWA SA newsletter, on 
the early history of Racal, the Wadley- 
Loop, and Wadley equipment used by 
the South African Post Office (Reference 
7) that are an excellent resource for 
anyone interested in this equipment. 

Richard gave me two more leads. The 
first, John Fielding (ZS5JF), who 
responded with this additional 
information: “J was employed by Barlows 
Communications (Pty) Ltd from 1984 until 
2002. When I joined the company the 
Barlow Wadley had finished production. It 
was manufactured by Barlows Radio & 
Television Company (Pty) Ltd in another 
factory. ... I'met Dr Trevor Wadley briefly 
shortly after I joined Barlows Comms but 
he passed on soon after that.” 

The second, Alvin Common 
(ZSSAES), who had been involved with 
the production of the XCR-30, and who 
offered the following: “J was involved 
with the design and production of the 
Barlow XCR-30. It was given to me on a 
tin plate test board in June 1968. I had 
worked with Dr. Trevor Wadley on his 
original design of his receivers using valves. 
So to produce a design for the domestic 


market that was small in size, portable, 
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very long battery life, low drift, using low 
cost components and still looked like other 
receivers the man in the street would 
purchase was a major challenge. We were 
given eleven months to production to meet 
all our test requirements and start 
production of sixty radios a day. The last 
production run was during November 1977 
due to a lack of production capacity for 
other National Panasonic radio and 
television products. Over the years a total of 
XCR-30 receivers that were manufactured 
by BARLOWS TELEVISION Company 
in Pinetown Natal was about twenty three 
Thousand. I hope this information will be 
of some help.” 

The archived Wadley website I referred 

-to earlier has a world-wide listing of 
XCR-30 owners that includes serial 
numbers, with the highest number in the 
19,000 range, correlating nicely with 
Alvin’s production estimate. 

Final Comments 

Application of Wadley-Loop 
technology might not be over quite yet. I 
ran across a paper published in 2015 
titled “Widely-tunable low-phase-noise 
coherent receiver using an optical Wadley 
loop” (Reference 8). Optical receivers 
are used to convert the light output from 
a fiber optic cable into an electrical signal, 
and today, engineering higher and higher 
performance into them is an industry 
constant. As an introduction to their 
optical Wadley-Loop approach to 
increased throughput, the authors include 
a detailed look at the “classic” Wadley- 
Loop because it is unlikely that anyone in 
the intended audience of this paper would 
ever have even heard of it. 

From the conclusions section of the 
paper: “We have demonstrated that a new 
optical implementation of the radio- 
frequency Wadley Loop allows a low- 


performance widely tunable local-oscillator 
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laser to be used to select a transmitted 
signal band without introducing additional 
phase noise or frequency drift. ...It is a 
tribute to Trevor Wadley that his ideas 
have such longevity.” 

Dean Gagnon (KKIK) pointed out 
this YouTube video: “Old Tech: The 
Wadley Loop Superhet Receiver - Yaesu 
FRG-7 Example,” presented by Alan 
Wolke (W2AEW), Alan 
commented that you never know when 
study of old-technology might help with 
a new problem. The optical Wadley- 
Loop is a perfect example of this. And 
Alan’s presentation on Wadley-Loop 


where 


theory is excellent. 

One of the first ham radio articles I 
wrote appeared in the December 1978 
issue of 73 magazine, a review of the 
Panasonic RF-2200, on what a great 
receiver it was, with its almost-R390 
display accuracy. It is an excellent receiver 
with its own cult following, but not in 
the same frequency-accuracy class as the 
XCR-30. At the time that I wrote about 
the RF-2200 I must have been unaware 
of the XCR-30, which in retrospect is 
surprising in view of my interest in all- 
things-receiver. It was the same with most 
hams at that time, and to this day the 
XCR-30 remains almost unknown in the 
ham radio community. 

There are, I think, several reasons for 
the obscurity of the XCR-30. The set was 
not heavily advertised in the US. A search 
of the American Radio Archive website 
turned up only a few ads in the 
“Consumer Electronics” magazines 
section. This section includes Radio- 
Popular 
Elementary-Electronics, etc. - the 
magazines that SWLs (and many hams) 


Electronics, Electronics, 


would have been reading back in the 
sixties and seventies. Also, there were 


only two US based companies, Gilfer 
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Associates and Radios International that 
advertised the XCR-30. Only one ad for 
the receiver (without even a photograph) 
ever appeared in Popular Electronics. 


Another factor is its appearance — it just 


does not /ook like a sophisticated high 
performance receiver — not many knobs, 
no impressive slide-rule dial or big S- 
meter or anything else to catch your eye. 
In spite of its impressive performance it 
would have had only limited appeal to 
hams because it lacked provision for 
muting and had no stand-by switch, and 
so would have been awkward to use with 
a transmitter. 

I hope that my article on behalf of the 
XCR-30 will bring some of these receivers 
out of closets or down from static-display 
shelves and get them back to work, and 
that those hams prowling hamfests, 
auctions and garage and estate sales will 
be more likely to spot one of these sets 
and bring it out of retirement. I also hope 
that it has clarified the brilliant 
engineering achievement of Trevor 
Wadley and his Loop, and finally, that 
owners (and prospective owners) of more 
familiar receivers using the Wadley-Loop 
(like the FRG-7) will have gained a clearer 
understanding of the engineering hidden 
within these receivers that gives them 
their exceptional performance. 
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Stations of the Department of Posts and 
Telegraphs is worth a look. 


5. Mary’s 2009 biography, Trevor Lloyd 
Wadley, Genius of the Tellurometer, is 
available for free download on the Trevor 
Wadley (http:// 


trevorlloydwadley.com) but it is no longer 
available directly from her, no book sellers 


have it, and the ISBN number comes up “not 
found.” 


6. The main page of the site is available at: 
http://salbu.co.za/barlow-wadley/story.html, 
but none of the links work. 

6A The archived site is at: https:// 
web.archive.org/web/20130313105544/ 
http://www.barlowwadley.it/ 

7 The newsletters may be downloaded 
from the AWA SA website: (iteae 
www.awasa.org.za/ 

¢ April 2009, Issue #40 — Early History of 
Racal; 

¢ May 2014, Issue #100 — Wadley-Loop, 
History, Operation; 

e June 2014, Issue #101 - More on Wadley 
Equipment and the South African Post Office 

8. Optics Express, 2015, Vol. 23, Issue 15, 
pp. 19891-19900 


Homepage 


ER 


October 2017 


AM Improvements for the Allied Knight T-60 


By Phil Legate, ACOAB 
Marion, IA 
are@reagan.com 


The Allied Knight T-60 AM/CW 
transmitter (figure 1) was introduced in 
the 1961 to 1962 time frame as another 
Novice-Class transmitter with 60 watts 
maximum input power. The predecessor 
was the Knight T-50, a 50-watt, CW- 
only transmitter, and its successor was 
the T-150, a 150-watt-input AM/CW 
transmitter. 

A number of articles describing the 
Knight T-60 have been previously 
published but were mainly high-level 
descriptive accounts and contained no 
detailed circuit descriptions or technical 
modifications for improvements (1)(2). 
Power output of the unmodified T-60 
was about 7 watts on AM and 12 watts 
CW...on a good day. This transmitter is 
definitely a QRP rig but fun to use. 

Circuit Description 


The T-G0 is a four tube, band switched 


AM/CW transmitter for the 80 to 6 meter 
bands, figure 2. A triode-pentode 6HF8 
serves as the oscillator and buffer- 
multiplier-driver. A 6DQ6 television, 
horizontal “sweep” tube serves as the RF 
final. The audio and modulator section is 
comprised of two tubes: The 12AX7A is 
the speech amplifier whereas the 6DR7 is 
the screen-grid modulator (SGM) with a 
controlled-carrier circuit. 

The power supply is a silicon diode 
rectified full wave voltage doubler with 
minimal filtering. 

General Comments 

Many T-60 owners complained of 
failed 12AX7As and I initially attributed 
this to the poor quality of the twin triodes 
purchased by hams. 

I purchased this transmitter with a 
Knight R-100A receiver from a collector 
of electronic gear. Since this was to be my 
personal T-60, I decided to investigate 
the various shortcomings and make 
modifications for improvement. 

Contrary to previous modifications of 
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Figure 1: The Allied Radio Knight T-60 was introduced in 1961 and advertised in the 
Allied catalog until at least 1964. (Photo Courtesy David Ishmael, WAGVVL) 
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PROVEN: SUPERIORITY. 
Expert engineering, advanced 
features, and premium-qual- 


ity component parts all con- ~ 


_ tribute to the superior per- 


formance of Knight-Kit Ama- - 
teur equipment... and you'll 


be proud of your Knight-Kit’s 
smart, professionally-styled 


appearance—your assurance 
of top trade-in value. 


MONEY SACK GUARAN- 
TEE. Any Knight-Kit Ama- 
teur equipment you purchase 
must meet with your complete 
satisfaction, or your entire 
purchase price will be re- 
funded, 


ALLIED'S CREDIT FUND 
PLAN. Get more fun from 
Ham radio with the latest 
Knight-Kit station gear. Use 
Allied’s CREDIT FUND PLAN 
+e «ho money down ,.,. up 
to 24 months to pay. 


Le, 


‘49% | v.60 60-Watt AM-CW Transmitter Kit 


« Easy-to-Build “First Rig” for Novices or Techniclans— 
Great for Advanced Hams, Too! 


» Covers the 80 Thru 6 Meter Ham Bands with 60 Watts Input 


Here's a compact, amazingly versatile AM-CW transmitter that’s sure to rate 
a place in your Ham shack. Perfect as an easy-to-build ‘“‘first rig” for novices 
and Technicians, this efficient transmitter will also serve even the most 
advanced Amateur as an ideal “standby” unit, or a small, lightweight, portable 
transmitter for held day work, vacation use, etc. Providing single-knob band- 
switching coverage of the Amateur 80 through 6 meter bands, the T-60 operates 
at a power input of 60 watts on CW and peak carrier-controlled AM. 


Controlled-carrier screen modulation allows the final to run at only i of 
the full CW input power when there is no modulation—permitting almost 100% 
of the cw input to be used on AM peaks, Bias-resistor keying provides chirp- 
free CW—no high-voltage at key! Unit can be crystal or VFO controlled. 
Front panel meter reads relative RF output—permits easy tuneup (all stages 
are simply tuned for maximum meter reading). Has silicon rectifier power 
supply; terminals for operating antenna relay. Pi-coupler output tunes out large 
amounts of reactance; matches antenna impedance between 40 and 600 ohms. 


Controls: Gain, Drive Tune, Band, Function (Off, Tune, AM, Standby, CW), 
Plate Tune, Load. Tubes: 6HF8 Osc./Buffer; 6DQ6B Final; 12AX7 Mike 
Amp.; 6DR7 Mod. In gray cabinet, 5x1244x654". With all parts, instructions. 
Less key, mike, crystal. For 110-125 v., 6 cycle AC. Shpg. wt, 16 ths. 

83 YX 294, No Money Down. NET... 0.00... cc cece cece cesescceeavecs 49,95 


This is a scan from Allied’s 1962 catalog. (Courtesy of David Ishmael, WAGVVL) 


similar screen grid modulated gear (ER 
numbers 309, 311, 312, 314, 315), there 
is no room on this chassis for an additional 
bias voltage circuit nor room fora change- 
over relay and its circuitry. 

The power supply has poor voltage 
regulation and is one of the reasons for 
the damage to the 12AX7As. In my view, 
the T-60 was the “learning” prototype 
for the Allied Knight designers. 

This transmitter was no exception. 
Power supply voltage regulation was poor, 
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with a delta of 87 volts, and the 12ZAX7A 
was DOA as well. I broke the glass 
envelope of the 12AX7A and put the 
tube under a microscope. Inspection 
showed a cathode sleeve almost devoid of 
metal-oxide coating and the grid wires 
and inside plate surfaces were coated 
with flakes of metal oxide, indicating 
extremely high voltages at the speech 
amplifier stage. I powered up the rig ona 
Variac and monitored the voltages. The 
12AX7A plates were receiving over 340 
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Figure 2: This top view shows the main PA components and the tube lineup. 


volts‘on key-up at 120VAC. This stage is circuit (plate rail), one can see why 
always conducting, whether it be key up failures occurred. 
or key down, and looking at the feed 


Knight T- 60 HV Power Supply 


: 8* 
Fa Red —-Rt® 109.7k 490V* Rea 


1N5408* 


R26* 2010W SRi* S7mA 


. | c™ 
160 uF 460 
pa 
Wht At Accessory Plug 
C28" a1w = Rag* > C29" Loa anv 
100 UF 450 ESN oc 
3A FB RECS : sony 4160 uF 460V 
Delete R17, R29 R5* 27k 2W 
« To SHES Muttipier Driver ToSHFB Os, chy 
Tip 
: erry 
c™* 
40 uF 450V 


2.2 UH 
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Although we are constrained by chassis 
size, we will improve the power supply, 
speech amplifier, and modulator. 

Before beginning the modifications, 
tighten all mechanical connections — 
especially the tube socket screws since 
the ground lugs on the tube sockets are 
used for component ground “returns.” 

Power Supply Modifications 
(Figures 3-6) 

Note: Components marked with a 
single asterisk “*” are modified values. 
Components marked with a double 
asterisk “**” are new components. 
Voltages marked with a single asterisk 
“*” are key-down values. Resistors are 
metal-oxide types unless otherwise noted. 
All capacitors are 1 kV-rated ceramic 
types unless otherwise noted. 

To reduce audio hum and ripple 
voltage, we modified the power supply as 
seen below in figures 3 and 4 by 1) 
Balancing the voltages, 2) increasing the 
filtering capacitance and, 3) by adding 


components to the right of R28 were 
mounted on the rear of the pi-net coil 
with a 5-lug terminal strip, figure 5. 
Three new wires from this terminal strip 
were routed through the adjacent 
grommet to the appropriate under-chassis 
locations as seen in figures 5, 6. The 
components in the lower right corner of 
figures 3 and 4 are mounted underneath 
the chassis. The key-down HV B+ voltage 
is now 50 volts higher than stock. 

Orienting the chassis with transformer 
down, the top right terminal strip lugs 1- 
4 are cleared and cleaned of components 
seen in figure 6. The components 
removed are associated with the output 
power metering and are relatively useless. 
We are going to later meter the cathode 
of the 6DQ6 for plate current metering, 
in which the majority current is the plate 
current. 

To reduce the resulting LV voltages, 
which are higher than stock, the 
components seen in the figure 4 are used. 


voltage dividers. The additional The Zeners are series-parallel connected 
Knight T-60 LV Power Supply Reg. Detail 
To 6HFS Multiplier Driver RS" cee ew Per 
22 mA 295V" To 6HF8 Osc. 
| 228" 
R** 6.2k SW Re R11* aK 
2, 6OV 6W || 224v" 
A : : To Speech Amp 
32 mA 18k SW b 2,100VSEWI]] 2.2k 1/2W 2.0 mA 
A 
aN 
D1,2 « a 
a 'DS,Gi ae ae 
4 10 uF 460V 
D3,D4 + AS 
2,ceovew!| %D7,D8 
2, 100V 5W || 
SA 
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Figure 5, Right 


to reduce the key up 


eeeereeeeeeeees 


HVEEVYEEA 


voltages toa manageable 


ra a 


level. 

The stock voltage 
divider components (not 
shown ou the 
schematics), consisting 
of R20 was increased to 
15k, 3 watts and R21 
was kept at 220k but is 


now a 2 watt resistor. 


ny 


R22 was not changed. 

The speech amplifier, figure 7, was 
modified to presenta cleaner audio signal 
to the modulator. A new microphone 
gain potentiometer of 500k ohms was 
installed to achieve the maximum 
available audio voltage from the first stage, 
without excessive loading as in the original 
circuit. Yes, the front panel had to be 
removed, but it needed cleaning anyway. 
This first stage is left un-bypassed to 
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achieve the lowest distortion. A new 
shorting-type 4” microphone jack was 
also installed in lieu of the RCA jack with 
a 0.005 coupling capacitor. 

The second stage cathode resistor R13 
is also left un-bypassed to reduce 
distortion. This second stage is “up- 
biased” to accept a higher peak-to-peak 
audio voltage from the first stage. 


17 
October 20 OF 


ack 


Input from Mike J 


Knight T-60 12AX7A Speech Amp Stage 


C20 


| a? uF Sov 


The series C** and R** components 
(330 pF and 27k % watt) roll off any 
unnecessary high frequency audio 
components, hiss, and noise. These 
components can be placed across R30 if 
desired. 

Feedback components R16*, C** are 
optional and were not used. They are 
only to be used in case some distortion is 
heard. In fact, with all of the un-bypassed 


cathode resistors, distortion is low and 
the feedback circuit was found to be 
unnecessary. 

If one cannot find an Astatic D-104 
microphone the Shure 450 Series IH 
dynamic microphone, set to high 
impedance, makes an_ excellent 
replacement for any vintage transmitter. 


The modulator is shown in figure 8. 


Knight T- 60 Modulator Stage V3 6DE7 


R15* 


490V* 


Ce 


fe Tk 


R18* 27k 2w 


-22 UF 250V Flim 
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Knight T- 60 Osc. Mult. Driver V1 6HF8 
C2 cs§* 
he ‘ 005 uF 68 pF 
R 3 RFC1* | 4.5 m4 
Crystal feucuve for VFO % 
G 2 i 
vt a ca} ip 
47-50pF[ 100k Puge 100k 
At Accessory Plug be a 1 ai 
C3* 8 w7 
0.015 = RFC*™* 
7 450" R7 
1.5 mH 2.2k 5W 005uF 6.205" 
c £ 
Key Jack Keybias 31V_ OV" O15 UF +o 6DaQ6 Pin 8 via RFC4 and Sampling Circult 


The modulator tube type was changed to 
a 6DE7 dual, dissimilar triode because of 
its first stage characteristics. 

The specifications on the original T- 
60 schematic show a voltage of 70 volts 
on the second stage grid. This voltage has 
to be 70 volts in order to arrive at a 
cathode voltage of 135 volts at pin 9. 

This cannot be accomplished with a 
6DR7 as in the original schematic. In 
fact, only about 27 volts are presented to 
the second stage grid in the original 
circuit, and the cathode voltage is only 
about 90 volts. This leaves only 45 volts 
to bias the final’s screen grid. 

The characteristic curves for the first 
stage of the 6DE7 were consulted and it 
was found that a grid voltage of —2 volts 
was needed at a plate voltage of 70 volts, 
so the cathode voltage was set 2 volts 
higher than the grid. This stage was also 
up-biased to accept higher peak-to-peak 
voltages from the last speech amplifier 
stage. The 680 ohm resistor is also left 
un-bypassed to reduce distortion. 

While leaving all audio stages un- 
bypassed reduces the total gain, the audio 
chain now has plenty of audio gain. In 
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this transmitter about 60 degrees rotation 
of the microphone gain potentiometer 
yielded plenty of modulation at 100% as 
seen on the oscilloscope. 

The cathode circuit of the cathode- 
follower (CF) stage was modified as well. 
R19 was changed toa 100k 2 watt resistor 
and a new controlled carrier circuit was 
implemented. R18 is now a 27k ohm, 2 
watt resistor and C23 was changed to a 
0.22 pF, 250 volt film capacitor. This 
change allows maximum audio voltage to 
be developed across R19 with a 
subsequent reduction in CF current. It 
also maintains a quiescent DC voltage of 
approximately 85 volts in order to bias 
the final screen to produce 15 watts 
output. 

Additional capacitors were placed 
across R19 in order to create a 750 Hz 
pre-emphasis for better articulation of 
the transmitted audio and a 68 pF 
capacitor was added to shunt any VHF 
RF that may have made it to the 
modulator stage. 

Figure 9 is the V1 oscillator and bufter- 
multiplier-driver schematic. 
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C30, the band switch coils L1 through 
L5, and C10 form a pi-net matching 
circuit between the output of the buffer- 


driver and the grid of the final. 


Anumber of components in the original © 


circuit were found to reduce RF output 
and subsequent drive. 

First, the original grid resistor of the 
oscillator did not allow a high enough 
level of RF voltage to be developed. The 
erid resistor R1 was changed to 100k 
ohms and the capacitor C1 was increased 
to 50 pF. Interestingly, R1- Cl is on an 
octal jack at the front panel, hence the 
reason for so much stray RF in the chassis 
underside. It is advisable to keep the 
oscillator wires as close to the chassis as 
possible. To reduce crystal heating, a 1/ 
2 watt 22 to 30 ohm carbon composition 
or carbon film resistor is placed at the 
octal plug terminal in series with the blue 
wire coming from the C2 capacitor. 

Secondly, the oscillator is “over 
coupled” to the buffer. C5 was reduced 
to 68 pF and the RFC1 choke was 
decreased to 1.5 mH. With this 


modification alone, power increased to 9 


watts at 7.160 MHz. 

Since there was RF on the key bias line, 
a 1.5 mH choke was installed in the 
cathode circuit of the oscillator. The slide 
switch terminals are now used to mount 
this new 1.5 mH choke. In addition, 
0.01 uF ceramic capacitors were placed 
across the original 0.005 pF ceramic 
capacitors to reduce stray RF. 

The buffer-driver stage was also 
modified in two areas. Its plate choke 
RFC2 was reduced to 2.5 mH, and the 
coupling capacitor C8 was reduced to 
680 pF. The bandwidth-broadening 
resistor R31 was increased to 47k ohms, 
carbon composition, 2 watts. This 
resulted in a total output power in the 
AM mode of 15 watts at 7.160 MHz. 

Previous articles noted parasitic 
oscillations in the two lower bands. I 
found no parasitics either before or after 
modification. However, looking at the 
values of the RF components in the 
original circuit, I can believe some 
parasitics may have arisen with various 
tubes. 


Figure 10 


Knight T- 60 6DQ6 Final Stage C14 
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The 6DQ6 final circuit is shown in 
figure 10. Since the RF power metering 
circuit was dismantled, we use the meter 
to sample Plate current via the cathode 
current. 

The original ground wire common to 
both the meter lamp and the meter minus 
is removed. A new ground wire is 
connected to the meter lamp ground 
terminal using a new #6 ground lug placed 
underneath the terminal strip ground lug 
immediately below it. The meter lamp 
mounting tab is bent and is now mounted 
on the corner screw of the power 
transformer, as seen in figure 2. 

Anew 5.1 ohm 1 watt resistor is placed 
in series with the original RFC4 choke 
and the key bias line. A new solid-blue 
wire is routed to the “minus” side of the 
meter as per the schematic figure 10. The 
original white/blue wire remains on the 
positive side of the meter terminal. Now 
you can visually dip the plate current. 

The meter indication is multiplied by 
20 to arrive at the plate current. A new 1 
watt RG replaces the % watt 47k ohm 
erid leak resistor. Anew 0.01 pF capacitor, 
located at the accessory plug, is placed on 
the positive lead of the White/Blue lead 
going to the meter. C12 is replaced with 
a 680-pf, 1-kV ceramic capacitor to allow 
higher frequency audio to be developed 
while also shunting any RF at the screen 
grid. 

With 31.4 watts input, 15 watts is 
about the maximum AM power one can 
squeeze out of the 6DQ6 final in an 
SGM configuration. The 60 watts input 
specification is for CW where the R20, 
R21, R22 voltage divider increases the 
final’s screen voltage and increases the 
plate current. 

The pi-net circuit was one feature that 
was well designed, in my opinion. Its 
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impedance matching efficiency verses 
power output is essentially flat over all 
bands. Sampling of the resulting RF 
spectrum showed a bandwidth of 13 kHz 
with no harmonics or other spurious 
signals outside this bandwidth. If you 
intend to operate in the two lower 
frequency bands exclusively, a 47 pF to 
68 pF ceramic 2 kV capacitor across the 
C16 loading capacitor will increase power 
output slightly. 
Conclusion 

While a number of components were 
added or modified for such a simple 
transmitter, this AM QRP rig now has 
better audio and higher RF output. 
Another SGM 
transmitter rig has been added to my 
vintage radio collection. 


usable, historical 


References: 
POS Mays 962. Page.60 
2. Electric Radio #74, Page 20 


To answer several questions that came 


in about the transmitter the fellow on 
the cover of the August 2017 issue #339 
was adjusting, the description from the 
February 1946 issue of Radio News said: 
“Cover By Frank Ross” 

“Transmitter used in the simultaneous 
radio range equipment manufactured by 
the Wilcox-Gay Corp. for CAA peace- 
time airways. Feature of the equipment 
is that a single dial telephone operates 
the complete equipment. Frequency of 
this service is between 200 to 400 kc and 
has a service area of approximately 200 
miles in diameter.” 

Sounds like it was an ancestor of VOR? 
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PHOTOS 


Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! We 
are always looking for good photos, especially we need attractive photos for Electric 


Radio covers.” 


In John Dilks’ installment last month of the “Dear Ed” letters, on page 4, Al Morgan 
told about the Paragon RA-6, which was 1st commercial receiver made by Chicago 
Radio Laboratory in 1913, using a variometer in the grid circuit. It mentioned that 
“Armstrong was delighted and gave us No. 1 license under his feedback patent with no 
royalties to pay on tuners sold to hams.” We didn’t have page space for more 
information on the historic Paragon receiver until this issue. 


The original caption reads “2NZ, October 1922, The Famous ‘1-CW” Transmitter of 
its time, located at Tottenville, S.I,, N.Y. — Showing ‘Paragon’ Receiver, 100 Watt CW 
Transmitter, 1,000 Volt ‘Esco’ Motor-Generator.” (Collection of John Dilks, K2TQN) 
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CHICAGO RADIO LABORATORY, 


LORE ROL 4 OG TUTORS UDA LIU TNT AOR RRRReES Dotd 4 RORRHES £1! 


CHICAGO, ILLINOIS 


PARAGON SHORT WAVE REGENERATIVE RECEIVER. 


The Paragon Short Wave Regenerative Receiver has become so 
well known among long distance amateurs as to make lengthy 
description or comment unnecessary. The instrument is unique 
among regenerative sets, since amplification is obtained without the 
loss of the natural tone of the incoming signal. It is possible to se- 
cure this amplification without distortion for the reason that capacity 
has been reduced to an absolute minimum in the circuit and the re- 
generative effects are secured by the use of properly designed 
variometers. 

The range of the instrument is from 180 to 600 meters, and by 
the addition of external loaders this range may be raised as desired. 

It has been found impossible to secure good short wave results 
on a set which is designed for long wave work as well. The Paragon 
was designed especially and solely for the reception of amateur wave 
lengths, and it was the first and is the only real adaptation of the re- 
generative circuits to short wave reception. The antenna inductance 
is arranged in steps. Aside from this there are no switches. Con- 
tinuously variable inductances—carefully designed variometers are 
used in the closed circuits. High resistance contacts, the capacity of 
switch points and leads, end turn loss, and the necessity for a variable 
tuning capacity, are thus entirely eliminated. 

The antenna and closed circuits are inductively coupled and the 
coupling is variable. The component parts of the instrument are not 
crowded together within a small cabinet. The fact that all of these 
things are of extreme importance has been proven by the heretofore 
unheard-of selectivity and amplification obtained by the owners of 
this instrument. Signals may be read from stations at extreme dis- 
tances or through heavy static and interference with this instrument 
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W7DET’s Beautiful Console from 1957 (Credit: Bill Vandermay, W7DET) 
The console as it evolved through the 1960s and ‘70s. (Joel Miller, W7PDX) 


BRE EE 
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Homebrew 


Showcase 
Homebrew at WB6SSW 


The “Homebrew Showcase” is a new column intended for builders to share their 
projects in ER. I'd like to encourage readers to send in photos and brief 
descriptions of their projects. 


the new heavyweight champions! 


The HBR-16 receiver and HBT-90 transmitter represent 


ON < ao 90 the latest in traditional equipment design for the seasoned 


radio amateur. Working together, the pair provide every 
feature a ham desires for yesterday, today and tomorrow. 


HBT-90 Transmitter 


Complete relay T/R switching, automatic receiver 
muting and an adjustable CW sidetone fed 
directly into the HBR-16 audio circuit. 


Built in advanced solid state electronic CW keyer. 


Eight tubes and a solid state regulated power 
supply for drift and chirp free transmission. 


Separate metering of grid current, plate current 
and power output/SWR, 


HBR-16 Receiver 90 watts power input CW and controlled carrier 


Based upon the famous Ted Crosby W6TC design. a iaaes & raced ferces air cooled $140 sees 


Convenient frequency spotting, logical control 


; lete 10-80 met i vith th lied 
Conpes poss wa ah eke gant ere layout and an available break-in keying module, 


coils. General coverage possible with optional coils. 
ence: os é aes 23 
Calibrated BFO for CW/AM and SSB reception. Flexibility and exclusive no hassle “in the case 


neutralization not offered in any commercial rig. 
Exclusive Ed Wetherhold W3NQN designed passive 
500 eps filter for ring free CW reception. 


The HBT-90 and HBR-16 pair represent the 
ultimate in convenience for the CW/AM operator. 


Lighted tuning dial and a dual speed Jackson vernier 
drive provides precise frequency setting, 


Selectable AGC speed and adjustable noise limiter. 


Sixteen tubes and a solid state regulated power 
supply for rock steady stability. 


Better than 1/2 microvolt 10 dB sensitivity. 


Front panel transmit/receive control of the HBR-90 
transmitter, 


The perfect companion for the HBT-90 transmitter, 


Hardwood coil storage box and a matching six inch 
PM speaker are included. 


The HBR-16 and HBT-90 are manufactured in the Handcrafted with pride by 
USA with all American made components.* WBOSSW, Agoura Hills, CA 


This is a period tongue-in-cheek “advertisement” describing the 
features and benefits of the WB6SSW homebrew rigs! 
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HBT-90 Transmitter’s Front Panel 


By Lee Craner WBOSSW 
Las Vegas, NV 


leecraner@aol.com 


My homebrew CW/AM station began 
with the purchase of an HBR-16 receiver 
at avery reasonable price from Don Merz, 
N3RHT. The HBR receivers were high 
performance homebrew rigs, the brain 
child of Ted Crosby (W6TC, SK) and 
were described in QST construction 
articles from 1957 through 1964. 

Peter Gramba (W3CRK) originally 
constructed my receiver. Though it was 
complete, I decided to strip it down and 
start all over, building a new HBR-16 
from Peter’s parts and chassis. I added 
several features to Ted’s original design, 
including a noise limiter and the 
wonderful passive audio filter designed 
by Ed Wetherhold, W3NQN. 

The matching transmitter project 
started innocently enough when | ran 
across a pair of plate and grid current 
meters that matched the S-meter of the 
receiver at a swap meet. To simplify the 
project, I borrowed the design of the 
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Heathkit DX-60 and HG-10 VFO, using 
the parts from basket case DX-60 and an 
HG-10. Incorporated in the transmitter 
was of my “wish list” items, built in 
electronic keyer, sidetone fed into the 
receiver's speaker and with its own level 
control, transmit/receive switching, SWR 
bridge, low pass filter, receiver spotting 
and full metering. 

Due to my desire for the transmitter to 
match the HBR-16, there was no room 
for the 6146 PA except under the chassis. 
So that’s were it went. Putting the final 
under chassis required cooling, which 
explains the small exhaust fan on the rear 
of the chassis. The lettering of front panels 
of both rigs is “old school” engraving, 
done quite nicely by a local engraving 
shop. 

The end result of the above was a 
convenient CW where it’s always a kick 
to send,. S LN A RMSSALI CHB 

More information concerning these 
rigs, including full schematics can be 
found in the Projects section of my web 
site, emmittsfixitshop.com. 
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A Vintage Microphone for all Seasons and 
Muting for the ART-13 Transmitter 


By D.S. Jeep Platt, K3HVG 


jeepp@comcast.net 


As many collectors and users of vintage 
military transmitters are aware, the 
venerable D-104, in its amplified version, 
can successfully be used with these, and 
many other non-military transmitters, 
that utilize a single-button carbon 


microphone. The adjustable output range 
of the amplified D-104 is sufficient to 
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“match” many transmitters’. The only 
bugaboo, perhaps, is that this chrome- 
plated, art-deco piece often just does not 
appear welcome around all of that black- 
wrinkle military and other period 
equipment. 
Enter. the,.T-32 “candlestren. 


microphone, the one that looks like it’s 
from an Al Capone movie, sans the ear 


piece. In the June 2007 issue #217 of 
Electric Radio \ described the T-32 as a 
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VIOLET 


AMPLIFIER 


AUDIO OUT 


Figure 2: The amplifier schematic is on the left side and a view underneath the T-32 


mic is on the right side. 


1930’s design carbon microphone, 
modified for radio communications and 
supplied for use with many ground-based 
Signal Corps radio sets. The T-32 can be 
seen in many vintage Air Corps movies in 
control towers, as in “The Big Lift” and 
Air Force Arctic station in “The Thing.” 
Heck, they even show up in vintage police 
dispatch offices and such. The point is 
that the T-32 is a very universal mic that 
enjoys exceptional audio response with a 
good element installed. OK, so what is 
being said here, anyway? By joining the 
element and electronics of the D-104 
and the vintage mechanics of the T-32, 
one can have outstanding audio along 
with the right look. 

The T-32 has more than ample room 
in the microphone portion to house the 
D-104 element with no issues, whatever. 
The base of the T-32 will also amply 
handle the small circuit board of the 
amplified D-104 mics and the 9V battery, 


Figure 1, Left Page: The T-32 


“candlestick” microphone is on the left 
side and a classic D-104 mic is on the 


right side. 
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removed from the earlier model of the D- 
104/T-UG9. That is, those without the 
electronic switching feature. There, the 
circuit board is simply too large. Besides, 
the late model units are more expensive 
and generally in too good a condition to 
reduce them to parts. But, the older 
versions can be found on many venues. 
Many look really bad, outwardly, but 
with perfectly functional boards and 
elements. Just look for a T-UG9 stand 
with but ove round hole, no more, in the 
bottom cover plate. The T/UG-type 
amplifier output circuit board is 
capacitively coupled, and thus no issues 
exist with the presence of DC-bias voltage 
when used in a carbon-mic circuit. 
Conversion of the T-32 involves 
carefully opening the upper mic element 
head and removing the carbon element. 
Then, solder in the new element and 
carefully pack some flexible foam around 
the rim and behind the element. Ensure 
that the new element won’t flop around 
and that it is in close proximity to the 
mouthpiece. Using the diagram of the 
modified T-32?, re-wire such that the 
battery’s positive voltage and the 
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transmitter PTT are independently 
switched during activation. As indicated, 
the amplifier output is not switched. 


The circuit board and 9V battery will | 


be fitted and secured as the figure 2 
photo indicates via both insulated and 
foam tape. Regarding the mic cable, I 
have not, to date, found any issues with 
using the standard 3-wire (unshielded) 
microphone cable that is used with the 
original T-32 mics. If shielded mic cable 
is available, and it looks good, by all 
means use it. The last step will be to 
determine exactly where the gain pot 
access will be located on the T-32 bottom 
plateand *drill a 5/8 hole mun 
consideration of the next person who 
may inherit your modified mic, it would 
be nice to copy the new diagram and stick 
it inside the T-32. When all’s done, the 
T-32 will act like an amplified D-104, be 
usable in virtually any vintage rig, and 
exhibit the nostalgia of the days of yore, 
as does your equipment. 
Universal Receiver Standby/Muting 
Revealed for the T-47( )/ART-13() 
The’ T-47¢€°) AR T=13 transmitter 1s 
typically used with the BC-348() receiver, 
as found in the AN/ARC-8 radio set. 
BC-348(_ ) 
accomplished by removing the screen 
voltage. T-47()/ART-13() relay K-102, 
via pins 1 (wiper) and pin 11 (N/C 


receiver muting is 


contact) provides this function. What is 
not evident, nor mentioned in the 
manuals, is that K-102 actually provides 
dry ‘contacts, ‘both’ N.O:) and’ N.@: 
Receivers such as the R-390A that require 
N/O contacts can be successfully muted 
directly without function conversion. 
Muting functionality is brought out of 
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the T-47( )/ART-13() via connector J- 
106, the control box connector (labeled 
U-8/U) pins 23 N/C, 24 wiper, and pin 
25, N/O. Receivers requiring open on 
transmit (e.g. BC-348) utilize pins 23 
and 24. Those receivers requiring a close- 
on-transmit utilize pins 24 and 25. Note 
however that transmitters with a CDA-T 
crystal-control unit installed uses the 
above N/O function for channel bank 
operation so, it cannot be used for muting. 


Footnotes: 

1. Although the D-104/T-UG-9 will 
generally universally work, there aresome 
military transmitters (e.g. GRC-9) that 
sometimes exhibit difficulties. These 
problems are also manifest when using 
other modern, “carbon compatible” 
microphones. Pre-testing for suitability 
is recommended. 

2. When new, all D-104/T-UG-9 
microphones have a schematic pasted 
inside the bottom cover. If its still there, 
it can be used for reference along with the 
modified diagram. 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 ke. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 ke. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 
KOO] | 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 
3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 

‘for both nets Warren, W1GUD 
Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

- K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 

Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 

MOKAM AM¢ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 

Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri.@7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/-QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WB6MWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W60M) 4th Wed, Vic (K6IC) if 5th Wedin a month. 
Westcoast Military Radio Collectors Net: Sat.@2100 Pacific Time 3985 ke + /- QRM. QSX W7QHO. www.mregwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/-25 kc. QSX Dave (VA3ORP). 
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An Adjustable Load for Power Supply Testing 


By Bryant Julstrom, KCOZNG 


ulstrom@stcloudstate.edu 


Tube-based projects require B+ 
voltages and therefore power supplies to 
provide adequate current at those 
voltages. It’s useful to be able to test 
power supplies, particularly when they’ re 
built with salvaged or hamfest parts, 
whose parameters may be vague or 
unknown. How much current can be 
drawn? How will output voltage drop as 
the current draw increases? If a supply is 
regulated, over what combinations of 
voltage and current will regulation be 
maintained? 

Power resistors and incandescent light 
bulbs can make up simple test loads, but 
such lash-ups are inflexible and 


inconvenient. Changing the resistance of 
such an arrangement requires physically 
rewiring it, and it may be difficult to 
build exactly the resistances we want. 

A better solution is an adjustable 
electronic load. For high-voltage supplies, 
such a load consists of one or two tubes 
with adjustable grid bias, across which a 
power supply’s output is applied. When 
the tubes’ bias is strongly negative, 
resistance through the tubes is high and 
the current drawn from the supply being 
tested is low. Changing the tubes’ bias in 
the positive direction decreases the 
resistance through them so that more 
current flows. This bias is continuously 
adjustable, so any current can be set. The 
voltage applied to the tubes and the 


current through them can be measured. J 
This is not, of course, a new idea. Figure 1: Schematic of the Adjustable 
Adjustable loads of this kind have been DC Load 
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described by KOHRU 
in 1961’, Lyman in 
19657, W2AJW in 
1969%, W4MLE in 
1985%, and no doubt 
others. The following 
describes a unit 
similar to all of these. 
The Circuit 

The present 
adjustable load uses 
two 7984 beam 
power tubes. This 
Compactron type is a 
slightly 
powerful version of 
the 6L6/6146 family, 
designed for mobile 
Suse. Its filament 
fequires 13.5V +1.5V 
at 0.58A. In ICAS 
service, the 7984’s maximum plate voltage 
is 750V and its maximum plate 
dissipation is 25W, so two of them can 
dissipate up to 50W. Figure 1 shows the 
load’s circuit. 

The tubes’ cathodes are held above the 
load’s own negative supply line so that a 
pot across that supply can provide a 
relatively negative voltage to the tubes’ 
erids. This voltage is adjustable. Shunt 


and series resistors allow a 0-1mA meter 


more 


to measure the voltage and current from 
that supply: 0-GO0V and 0-300mA. 
Construction 

All the parts for the load came from my 
junk box except the unit’s own power 
transformer. I found and ordered a 120/ 
240V-to-13V transformer with two 
independent primary windings, and was 
looking for a small power transformer to 
provide the tubes’ bias voltage when it 


occurred to me (You've thought of this 
already) that I could use one of the 120V 
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Figure 2: The completed load is shown from the back. 


windings as a secondary. 

The unit was assembled on an 
aluminum chassis, bent up from a piece 
of sheet stock and measuring about 4/2” 
x 7" x 2". The front panel holds a three- 
position switch that controls the unit’s 
own power and connects the supply under 
test across the tubes; the meter and a 
switch that determines what the meter 
indicates; the pot that adjusts the load; 
five-way binding posts to connect to the 
tested supply; and two indicators. 
Screwdriver-adjust zero-set and V- 
calibrate pots are mounted on the chassis. 
I printed a new scale for the meter, and 
made the other labels with a Brother 
label maker. Two stripes are 1/16" 
automotive pin-striping. 

The back panel holds a three-wire 
computer-style line connector and a fuse 
for the load’s own power. Handles protect 
the front panel, and the unit’s cover has 
ventilation holes over the tubes. It’s about 
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DC, so the arrangement of the parts is 
not critical. Figure 2 shows the finished 
unit from the back. 


Using It 
Using the adjustable load is simplicity 
itself. Just connect the output of the 
supply being tested to the load’s terminals, 


dial up the desired current, and read the 
resulting voltage. Figure 3 shows the 
load connected to a simple test power 
supply. 

The adjustable load allows us to 
investigate and demonstrate a power 
supply’s voltage-vs.-current behavior. 


== 


Figure 3: Testing a Small Power Supply 


OmA 


20mA 40mA 60mA 80mA 100mMA 120mMA 140mA 160mA 


Figure 4: Output voltages vs. current are shown for the small supply in figure 3 with 


capacitor-input and choke-input filters. 
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Figure 5: Output Voltages vs. Current for a Small Regulated Supply. 


The test supply in Figure 3 can be 
switched between capacitor-input and 
choke-input filtering. Figure 4 shows its 
output voltages for the two configurations 
as functions of the current drawn, 
measured at 5mA intervals. As expected, 
the output voltage is lower with the choke- 
input filter, and in both cases, the output 
voltage goes down as the current draw 
goes up. 

Figure 5 shows the results of tests of a 
small regulated power supply (5) set to 
100V through 180V in 20V intervals. As 
expected, the supply stays in regulation 
until the current draw pulls the voltage 
to the regulator down too far. 

Conclusion 

Many variations on this scheme are 
possible. As the earlier examples 
demonstrate, the tubes that are the 
variable resistive elements can be hefty 
triodes or, as here, power pentodes. Two 
meters would be more convenient than 
one, and the meters could be digital. A 
multi-turn pot for the load control would 
be easier to set. 
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Whatever its details, an adjustable load 
like this one allows us to determine if a 
power supply is adequate to its intended 
use. We can examine a power supply’s 
behavior under various loads and describe 
how its output voltage varies with the 
current drawn from it. 


References: 

1. Bruce B. Lent, KGHRU Improving 
Power Supply Techniques, CQ, January, 
1961, pp.54-56 

2. Lyman, A DC Dummy Load, 73, 
Anmeust,. 1965, pp:705/1 

3. D. P. Bryan, W2AJW, Variable dc 
oad, 73, April) 1969;Fppel 6-20 

4. George L. Thurston II], W4MLE, A 
DC Dummy Load, Ham Radio, April, 
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Tube-Based Bench Supply for Tube 
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Finding an Attribute in a Disaster 


By John Svoboda, W6MIT 


johnsvoboda@comcast.net 


Some time ago, at a swap, I became the 
owner of a matching speaker for my 
National NC-183D. It was crusty 
looking, the original speaker was shot, 
but it looked as though it would clean 
up. Well, it cleaned up better than I had 
expected except for the nasty hole in the 
lower right front corner — that now 
seemed bigger! George, WAGHCX, has 
offered, at rare times, a rather pointed 
diatribe about how young hams should 
never be permitted to own 44-inch electric 
drills — but that’s another story. 

All “two-dial” receivers with calibrated 


= 


band-spread dials have an inherent 
problem; they really need a calibrator or 
spotter to accurately set the band-spread 
dial. The classic 100 kc crystal-controlled 
version is certainly the most commonly 
encountered. Setting up your receiver on 
14 Mc using a 100 kc calibrator might 
result in 14.1, 13.9 — or with luck 14.0. 
The problem is that the markers are too 
close together. A 1 Mc marker would 
reduce the guess work and put you right 
on the money — the more markers, the 
better. 


Calibrators have improved since the 
183D but are still based on the idea that 
they had to be “zero beat” with WWYV. 
The National HRO-50 and ‘60 did offer 


Figure 1: The band spotter assembly is mounted inside the speaker cabinet. 
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a combination 100 kc/1Mc version. 
Calibrators, marker generators, and 
“spotters” do not require a highly 
disciplined frequency source. “T'wo-dial” 
receivers are definitely not frequency 
measuring instruments. Ending up on 
the wrong harmonic isn’t just a little bad 
— it is really bad. 

The main tuning dial on the 183D 
offers an “area” about % inch in diameter 
as the set “point” for each band. Due to 
drift and component aging, the set points 
may vary out of that 44-inch area. The 
band-spread dial starts well but becomes 
“iffy” the farther away from the starting 
_ point, due to tracking errors. 

While thinking about a design for a 
multi-frequency spotter for the 183D, 
and a way to hide the nasty hole, I came 
across a time-base circuit card that I had 
salvaged from an obsolete piece of test 
gear. The oscillator was not adjustable 
but was a stable design. Powering it up 
producing a solid 4-Mc output along 
with many divided outputs. It offered 
more than adequate accuracy for the job. 


It was a good candidate for a spotter. 
The time-base board required 5 volts 
DC and that could be obtained by 
rectifying the 6.3 VAC available at the 
accessory socket in the NC-183D. The 
board happened to be 4 x 6 inch. 
Fortunately, there is plenty of space 
available in the speaker cabinet. | 
mounted the board on an inverted 4 x 6 
inch aluminum chassis in figure 1. The 5 
volt supply, a selector switch, and all the 
wiring is inside the chassis. A six-position 
selector switch now fills the notorious 
hole; a matching National knob hides 
several associated scars, see figure 2. The 
new “band spotter” is connected to the 
receiver antenna terminal viaa short BNC 
patch cord and a coax “T” at the receiver. 
Although it isn’t very likely one might 
stumble onto another similar time-base 
board, the concept of a multi-frequency 
spotter for these old receivers makes them 
easier get on a desired frequency with 
certitude. Uncalibrated band-spread 
types — think NC-57 — and with paper 
and pencil, it becomes possible to 
establish a fleece calibration for 
given bands. I certainly 
do not recommenced 
drilling a hole — 
however neatly- in 
your gear. 
Consider LMB 
cabinets as a solution. 
This project started as 
simple work-around 
for a nasty blemish in 
this vintage speaker 
and ended up creating 
an important accessory 


for the 183D. 
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Figure 2: Frequency Selector Switch with Matching Knob 


Electric Radio #341 


October 2017 49 


CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads usually run ONE month unless otherwise requested. 
Please email for the display ad rates, they are different from regular 


classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. na 
& 1 ce s 
Electric Radio iNa hy 
PO Box 242 Or 
Bailey, Colorado 80421-0242 : 
Ray@ERmag.com (Emailed ads are preferred.) 
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MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Three Broadcast transmitters 
for sale: Gates BC-1T, Raytheon RA- 
1000, and Harris MW-1A. Contact Phil 
Legate, ACOOB, are@reagan.com 


50 Electric Radio #341 


FOR SALE: Big email list with photos. 
Tubes; RF deck, WJ receivers, National 
Military receiver, Hal, KK6HY @arrl.net 
650-366-5060 California 


FOR SALE: 1000’s of Crystals, some in 
holders, offer plus shipping. Dave 
Schmidtke, WOBEI, email: 
daves2 @enventis.net 
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ONLINE ONLY 
HAM RADIO AUCTION 


Another great auction which will include a Collins collection with 
an entire S-Line and a 75A-2 receiver. There will be boatanchors 
from Hallicrafters, Hammarlund, Galaxy, Central Electronics, 
E.F. Johnson and many others. Also featured will be some 
early sets such as an Atwater Kent model 7 (4066) breadboard 
receiver, Colin B. Kennedy 281 receiver,521 two stage amplifier 
and a Westinghouse RC receiver. 


If you are a vintage test equipment collector, there are some 
very nice items from Hewlett Packard, Cushman, IFR, Heathkit 
and B&W just to name a few. Also available will be two early 
toroid winding machines from Leesona and Gorman. 


We will be offering quite a few military radios and test sets. 
For those of you who are also in search of more “recent” gear, we 
have a great selection of Kenwood, Yaesu, Icom and Elecraft for 
you to choose from. Something for everyone, don't miss out! 


Over 200 lots in all! 


Nationwide shipping available. 


Oct. 12th @ 7PM CT - Oct. 26th @ 7PM CT 


Estate planning for your ham, antique radio or audio estate can 
be tricky. Take the stress off of you and your family and call us at 
816-455-5520 to see how we can help. We are a Kansas City 
based online auction company with a nationwide reach. 
Pickup services available, country-wide. 


SCH U LM AN 73, David Schulman, WDOERU 


816.455.5520 or 913.568.3767 
AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
ee HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
Beteed steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


FOR SALE: Vintage Electric Piano, 
Hammond M3, tubes amplifier built in, 
pick up only, $490. Toshi Yamada, 7107 
175th PL SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


SACRIFICE: Military vehicle antenna 
mount AB-15, AB-65, with hardware, 
picture available for SASE. Pay only UPS, 
MO, CONUS, Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612, Call After6 PM EST 


FOR SALE: ALPHA AMPLIFIER OWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6l, at 
wb8svn @gmail.com or (714) 412-7399 
with your requirement. 


FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KN@S, 
dijustis! @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: 8 repairable 1930's wooden 
console radios. Call for more info, Walter, 
718-456-1988 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 
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FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE/TRADE: Hundreds of radio 
books and publications: Gernsback, 
Rider, Tab, Hayden, Cowan, Editors & 
Engineers, RSGB, ARRL, RCA, GE, H.W. 
Sams, C.Q. Publications, many others. 
NI4Q, POB 690098, Orlando, FL 32869. 
407-351-5536, ni4q@juno.com 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w3fnz @verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 
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FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Eico model 315 signal 
generator $20. Keenwood TH315S 220 
Mc hand held $25. Yeasu FT470 dual ban 
hand held with base charger $25. Datong 
multi mode audio filter model FL3 $30. 
Yaesu VHF SWR power meter model 
YS500 140-525 Mc $25 Ed, WA7DAX, 
801-598-9217 


FOR SALE: Hallicrafters HT-32 $50. Ed, 
WA7DAX, 801-598-9217 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
-& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hitp:// 
TomsAntiqueRadioRepair.com 
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FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio@sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
andinfo on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Cabinet for Globe Chief or 
Scout. Ron, W6QM, 562-756-6530, 
w6qm@msn.com 


WANTED: Copy of operational manual for 
MFJ model 452 Morse keyboard keyer. 
Lawrence Gross, 11040 70th St, So 
Cottage Grove, MN. 55016 email 
wObyg@aol.com tel 651-459-3233 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $17.00 
delivered, $18.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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DIGITAL VFO COLLINS S-LINE & DRAKE R4 SERIES 


COLLINS 
Includes A 
2.7MHz Crystal 
Oscillator 
To Replace 
The Collins 


VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 

Easy installation ¢ just plug in the adapter and connect the cable 


THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


More Info & Order At kk4pk.com 


WANTED: Heathkit SB-400 or SB-401 for 
-old guy to play with. Must be out there 
someplace! Dennis, WB9EMD, 
dwotrans@gmail.com or 970-249-4099 


WANTED: A copy of Bruce Vaughan’s 
(NR5Q) book “Surviving Technology.” 
Please contact with price to Paul Nix, 
WB5AGF, 214-663-5170, 
paulnix @ verizon.net 


WANTED: Name plate fora R-389 receiver. 
met, WB6ZBX, 55977916. "3314; 
vce.lab @ att.net 


WANTED: Looking for Dynamotor DM-42 
= 12 volt. This is for a BC-653 transmitter. 
Steve Bartkowski, 708-243-7713 


WANTED: Hallicrafters SX-115 parts radio 
or tuning dial, S-Meter and bracket, RF 
GAIN and ANT TRIMMER knobs, and two 
piece front panel. Gary Harmon, K5JWK, 
210-657-1549 or gharmon @idworld.net 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 
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WANTED: Info and/or a schematic for a 
US Navy aircraft transmitter GWY-1 / GS- 
3. It has a 807 final modulated by a pair of 
6L6s. John Ryan, WFR Ze 
w6loa@sbcglobal or Cellphone, 9 to 5 
PM PDT only; 916-343-1951 


WANTED: Complete BFO box assembly 
for a Marconi R1155 receiver. Pete 
Hamersma, WB2JWU, PO Box 467, 
Holderness, NH 03245, 
wb2jwu @ myfairpoint.net 


WANTED: Service for Repair of my two 
BC-611 radios. They seem to be alive. 
Andy, K6RY, candoandys @ aol.com, 559- 
903-2482 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB4O0GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 

WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers 


Military Equip Telephone Equip 


Boat Anchors Old Computers _ 


_ Manuals Test Equip ee 


_ Components «and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamGHiFi 


56 


ZiM ELECTRONICS INRUSH Saal LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. $32.95 
Model AB-1M, (With Voltmeter) ..........ssssssssssssssssssssssseeeees $ITIS 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ...........csccsreerereeseee $7.50 


| (Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such NA SPEC Latnites 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-30 OM 
reducing device. AB-1 and AB-1M are 150W. All : 

models come with a full money-back guarantee. Electric Radio Store 
720-924-0171 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 


Saries | + Disk | 
RL. Drake Co, 


and others. 
Now all of your Drake service 
information can be in one place and you 


‘ won’t have to worry about not having a 
yystern 


Requirements; 
Any computer with 
Adobe Acrobat Reader®. 
Performance will vary 
depending on speed of 
the computer. 


manual when a new piece of equipment 


enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r @ gmail.com, 


704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
OOo hie etn (Oo. —oteve,), K2DKT 
skeller53@gmail.com, 718-405-8378 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 


S752 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Litthe Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


Can-Ccaps.com 


t=2 
a) 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


4WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 


| still love National! Sylvia Thompson, Then you should join the 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 


Licensed atleast 25 years ago and licensed today? 


Quarter Century Wireless Association, Inc. 


249B, 258B, 271A, 242A, C120, C100A, To Join or Renew visit: 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N http www.qcwa.orgijoin-renew.php 
speech input console, including For more information please contact 
preamplifiers and program amplifiers. om@qcwa.org 
‘Rod, W5CZ, 303-324-2725, 


rodperala @ aol.com 


for the Radio Amateur 


This book has everything you need to 

know about the art and science of 

thermatron design and construction. 

It pulls together thermatron types 

and characteristics, thermatron 

homebrew techniques, and how to 

design audio and RF triode and 

pentode circuits. The book is 233, 8.5 

x 11” pages, packed with hundreds of 

photos, schematics, diagrams, charts, 

and formulas. Grayson Evans, 

TA2ZGE/KJ7UM has been licensed 

since 1962, grew up on thermatrons, 

| spent 40 years in the electronics 
adie hey abel genes samadhi d ste industry, and is bored to death with 


thermatron oscillator design, This book has everything you ; 

need to know about the art and science of thermatron design solid-state! 

and construction. it is 287, 8.5 «x 11" pages, packed with 

pesto of photos, schematics, diagrams, charts, and e 

ormulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed N OW A | b] f th 
since 1962, grew up on thermatrons, spent 40 years In the Val a e rom e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! E e Cc tri c R a d Oo B Oo oO ks to re 


— ELECTRIC RADIO BACK ISSUES — . 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

¢ Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $22.00 plus $7.00 
Shipping. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $47.00 plus 
$8.00 Shipping. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AVE MtiSing.-------------------------------------2--- nanan anne nnn anna nnn nn nnn nnnenn enn enn eeeenecenennene $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-;-----------------==- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.--------------------------------------2--0-nc0nnnnnnnne= $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. --------------------------------------------2---0nnnn onan nnnnnnnnnnnnnnnannnnnannannnanannannanannnnanans $24.95 - 10% - $22.45 
TETAS STAC PICT VOUUITIO 1 = cnaesus cst cnascenentdarsonncanspaensduasepssesannnn suit cacaunnserananesnonspaseans $26.95 
RECO U MACIO MODAN, VOMIMG 2: focccctinsoctsas ec coccemurctuneecat iceak cesapasesvnduqneshasexandusaneyeonnasases $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.--------------------- -- 
wanna LE ----$25.95-10% = $22.45 
Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. .................06. $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
- advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.-------------------------------------------= ann nnn monn n nnn nnn nnn nnnn nn nnnnnnnnnananananannmnnnnnnnann $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 
- The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
Ba roles. mentioning radio Communications.of the day. ----->---------~=-------------anfonnananann ann mnneqnnn- $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Ne ee ata tataatataaataaatataeatataelatataedataiatata $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave's 
popular book. 209 pages of great information especially valuable to radio builders. Please Note: When the 
remaining stock is gone, this book will be out-of-print. -------------------------------------------=- $21.95 - 10% = $19.75 


Ordering Information: 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is heavy and shipping is $7.00. 


For other books, please add $5.00 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, W! 53126 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R890, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: 10-11 meter solid state mobile 
amplifier. Ed, WA7DAX, 801-598-92172 
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WANTED: 1’m looking for information about 
Vanguard Electronic Labs of Hollis NY. 
Needed are catalogs, instruction sheets, 
company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/images, 
KCQOUNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


WANTED: Vibrators: Oak V-6556, Plessey 
614SC, James Vibrapowr C-1243 or any 
marked FSN 6130-249-5699. Non- 
functioning okay, but no obvious junk 
please. Rich Parker, KB2DMD, 1205 
Sleepy Hollow Rd, Pennsburg, PA 18073, 
215-541-1099 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 3895 
Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


W7FG True Ladder Line and 
Wire Antennas 


¢ 600 Ohm Open-Wire Ladder Line 

¢ The most trusted, reliable, all-band 
doublet for 20 years. 

¢ Thousands in Use, Sold Worldwide 


¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


October 2017 


Keep Your ER Maganic: eT 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These organizer boxes are the correct size for many ER-size 
| magazines, such as The Old Timer's Bulletin, The Tube Collector, 
or [he AWA Journal. 
Set of 10: $11.75 + $10.50 Shipping 
Set of 15: $17.25 + $11.00 Shipping 
Set of 20: $23.00 + $12.00 Shipping 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


¢ Your Resource for * * Collins Radio * * 


Wie» E=S 


Collins Collectors Association 


ZG APY YY 
e Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
¢ World Class Signal Magazine 


e« Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


e Come see what the excitement is about | 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: | 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday ~ 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM | 


email: Ray@ERmag.com 


Electric Radio | 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a 3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
10/17 


James Beyer ah 
6213 Countryside Lane 
Madison VVji 53705-1025 
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READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


J 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


